Hernia of cecum and ascending colon through the foramen of Winslow  by Puig, Carlos A. et al.
H
o
C
D
a
A
R
R
A
A
K
I
F
C
I
1
t
e
p
t
e
a
b
s
b
f
a
s
U
2
hCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 4 (2013) 879– 881
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
jou rna l h omepage: www.caserepor ts .com
ernia  of  cecum  and  ascending  colon  through  the  foramen
f  Winslow
arlos  A.  Puig ∗, Joseph  B.  Lillegard,  James  E.  Fisher,  Henry  J.  Schiller
ivision of Trauma Critical Care and General Surgery, Mayo Clinic, Rochester, MN, United States
 r  t  i  c  l  e  i n  f  o
rticle history:
eceived 8 May  2013
eceived  in revised form 21 June 2013
ccepted 23 July 2013
vailable online 3 August 2013
eywords:
nternal hernia
oramen of Winslow
ecum
schemia
a  b  s  t  r  a  c  t
INTRODUCTION:  Internal  hernias  through  the  foramen  of  Winslow  are  rare  events  and  constitute  8% of
internal  hernias  but  only 0.1% of all  abdominal  hernias.
PRESENTATION OF  CASE:  A  62-year-old  man  presented  with  upper  abdominal  pain,  distention  and  vomi-
ting,  and  was  shown  on  CT scan  to have  the  right  colon  and  cecum  herniating  into  the  lesser  sac  through
the  foramen  of  Winslow.  This  diagnosis  was  conﬁrmed  at laparotomy  as  well  as a  midgut  volvulus  and
right  hemicolectomy  was  performed  because  of ischemic  changes  of the cecum.
DISCUSSION: Six developmental  abnormalities  may  result  in  internal  herniation  of bowel  contents  in  the
abdomen:  (i)  abnormal  retroperitoneal  ﬁxation  of the  mesentery  resulting  in  anomalous  positioning  of
the  intestine;  (ii)  incomplete  mesenteric  surfaces  with  the presence  of  abnormal  opening  through  which
the  intestine  herniates,  (iii)  abnormally  large  internal  foramina  or fossae  (e.g.  foramen  of  Winslow);  (iv)
abnormally  long  small-bowel  mesentery;  (v)  an  elongated  right  hepatic  lobe  thought  to guide  bowel  into
the  foramen  of  Winslow,  and  (vi)  persistence  of  the  ascending  mesocolon  allowing  marked  mobility  of
the  right  colon.
CONCLUSION:  We  believe  that hypermobile  cecum  was  responsible  for the  internal  herniation  through
the  foramen  of Winslow  and  that  this  served  as  the  lead  point  allowing  for the midgut  volvulus.  There  is
no  consensus  on  the surgical  management  of internal  hernias  through  the  Foramen  of  Winslow  when  the
herniated  contents  are  grossly  viable.  The  literature  in  this  regard  is  scarce  and  surgical  decision  making
is  based  on surgeon  preference  and  the  viability  of the  herniated  intraabdominal  contents.
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. Introduction
The foramen of Winslow is a normal communication between
he greater and lesser peritoneal cavities, located beneath the free
dge of the lesser omentum, and the hepatoduodenal ligament. The
osterior, superior, and inferior boundaries of this foramen include
he inferior vena cava, caudate lobe, and duodenum, respectively.1
Internal hernias through the Foramen of Winslow are rare
vents and constitute 8% of internal hernias but only 0.1% of all
bdominal hernias.2 Two thirds of these hernias contain small
owel alone with the remaining one third containing other
tructures such as the cecum, ascending and transverse colon, gall-
ladder and/or omentum.1–10 In addition, internal hernias account
or approximately 0.5–5.8% of all cases of intestinal obstructions
nd are associated with a high mortality rate, exceeding 50% in
ome series.11
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2. Case report
A  62-year-old male presented to the Emergency Department
with sharp, crampy abdominal pain in the epigastrium. The pain
was progressive, began nearly 24 h before presentation and was
associated with nausea, vomiting, and fever. He had no history
of malignancy, weight loss, prior abdominal operations or recent
trauma. He did have a history of alcohol abuse (6–8 beers/day). His
family history was non-contributory.
Physical exam revealed tenderness in the epigastrium and
mild distension without evidence of peritonitis. Bowel sounds
were present. The patient was tachycardic and diaphoretic. The
remaining physical examination was otherwise unrevealing. Lab-
oratory studies showed mild elevation of pancreatic enzymes and
hyponatremia (Table 1). No signiﬁcant leukocytosis or metabolic
acidosis was  present.
The  patient was  admitted to the hospital with a presumptive
diagnosis of alcoholic pancreatitis. He was treated with bowel rest,
intravenous hydration and given medication to relieve pain and
nausea. His pain initially improved although his abdominal disten-
Open access under CC BY-NC-SA license.tion increased despite the presence of bowel sounds. On hospital
day three, he resumed a diet, which lead to nausea, pain and eme-
sis. Computed tomography (CT) scan of the abdomen and pelvis
was performed which revealed an internal hernia of the cecum and
s Ltd. Open access under CC BY-NC-SA license.
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Table  1
Laboratory values with normal reference ranges at the time of presentation to the
emergency department.
Laboratory studies Results Reference interval
CBC
Hemoglobin 14.3 13.5–17.5 g/dl
Hematocrit 39.7 38.8–50%
WBC  9.7 3.5–10.5 × 10(9)/L
Platelets 287 150–450 × 10(9)/L
Chemistries
Sodium 128 135–145 mmol/L
Potassium 4.6 3.6–5.2 × 10(9)/L
Chloride 93 100–108 mmol/L
Bicarbonate 26 22–29 mmol/L
Glucose 120 70–140 mg/dl
BUN  9 8–24 mg/dl
Creatinine 0.9 0.8–1.3 mg/dl
Alkaline phosphatase 53 45–115 U/L
AST (GOT) 47 8–48 U/L
Lipase 112 10–73 mg/dl
Total bilirubin 0.6 0.1–1 mg/dl
Direct bilirubin 0.1 0.0–0.3 mg/dl
r
t
T
g
a
h
i
m
p
3
v
M
l
h
F
c
o
Fig. 2. CT abdomen and pelvis with coronal views. The cecum (C) and proximal rightLactate 1.6 0.6–2.3 mmol/L
ight colon through the foramen of Winslow with free intraperi-
oneal ﬂuid and an area of possible pneumatosis coli (Figs. 1 and 2).
here was no evidence of free intraperitoneal air or portal venous
as. A surgical consultation was obtained. Physical exam ﬁndings
t that time showed focal peritonitis in the epigastrium.
At laparotomy, there was turbid ascites without any obvious
ollow viscus perforation. The right colon, cecum and terminal
leum had herniated through foramen of Winslow. The cecum was
arkedly distended with areas of patchy necrosis without frank
erforation (Fig. 3). Reduction of the internal hernia revealed a
60◦ twist of the small bowel mesentery consistent with a midgut
olvulus. The small bowel was dusky but viable and an incidental
eckel’s diverticulum was found. After reducing the midgut volvu-
us, the small bowel was seen to be viable and well perfused. Right
emicolectomy with primary anastomosis was performed, due to
ig. 1. CT abdomen and pelvis with axial views. The cecum (C) and proximal right
olon have herniated into the lesser sac behind the stomach (S) through the foramen
f  Winslow. Air in the dependent portion of the lumen of cecum (small solid arrow).colon have herniated into the lesser sac behind the stomach (S) through the foramen
of  Winslow. Air in the dependent portion of the lumen of cecum (small solid arrow).
patchy necrosis of the cecum. The fascia and skin were closed. The
patient did well postoperatively and was discharged on postopera-
tive day four.
3. DiscussionThere are six developmental abnormalities that may  result in
internal herniation of bowel contents in the abdomen: (i) abnormal
retroperitoneal ﬁxation of the mesentery resulting in anomalous
Fig. 3. Intraoperative photo. Cecum herniating into lesser sac through foramen of
Winslow. Cecum (C), transverse colon (TC), stomach (S), omentum (O), and small
bowel (SB).
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ositioning of the intestine (e.g. mesocolic or paraduodenal her-
ias); (ii) incomplete mesenteric surfaces with the presence of
bnormal opening through which the intestine herniates (e.g.
esenteric hernias); (iii) abnormally large internal foramina or
ossae (e.g. foramen of Winslow and supravesical hernias; (iv)
bnormally long small-bowel mesentery; (v) an elongated right
epatic lobe thought to guide bowel into the foramen of Winslow,
vi) persistence of the ascending mesocolon allowing marked
obility of the right colon.11,12 Erskine and colleagues have also
ostulated that failure of the right colon to retroperitonealize
long with changes in intra-abdominal pressure may  contribute
o the development of an internal hernia through the Foramen of
inslow. [7]
This type of hernia was initially described as an operative diag-
osis; currently preoperative diagnosis is more common due to
etter imaging modalities including CT scan. Features of cecal her-
iation through the foramen of Winslow identiﬁed by CT include:
i) mesenteric fat and vessels posterior to the portal structures,
ii) gas and/or ﬂuid in the lesser sac with a “bird’s beak” point-
ng toward the epiploic foramen and (iii) the cecum absent from its
ormal anatomic position.10,13
. Conclusion
Our patient had hypermobility of the cecum and ascending colon
ith an apparently normal sized foramen of Winslow. We  believe
hat cecal hypermobility was the cause of the internal hernia and
hat midgut volvulus was secondary to the internal herniation.
There is no consensus on the surgical management of inter-
al hernias through the Foramen of Winslow when the herniated
ontents are grossly viable. In our patient the cecum was  found to
ave patchy necrosis, which made the decision of resection straight
orward. Surgical options at laparotomy with viable tissue are:
eduction of hernia with or without cecopexy, creation of a per-
toneal ﬂap to cover herniated right colon and cecum and resection
f herniated contents to prevent recurrence. The literature in this
egard is scarce due to the rarity of this type of hernia and surgical
ecision making is based on surgeon preference and the viability
f the herniated intraabdominal contents.onﬂict of interest
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